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[Title of the Invention] Prepaid system using portable terminal 
[Abstract] 

[Object] The invention relates to a mobile communication system, and its 
object is to provide a portable terminal with the same function as that of a 
prepaid card. 

[Constitution] A prepaid center, a bank deposit system, and radio base 
stations each having a prepaid card control device are connected to a general 
CO telephone network. From a portable terminal, a user accesses the prepaid 

O center or the bank deposit system in order to transfer money to the prepaid 

1=4 center and accesses a radio base station having the prepaid card control device 

a in order to perform payment processing. 
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CU [Claim 1] A prepaid system using a portable terminal, in which a prepaid 

|T center connected to a bank deposit system and radio base stations having 

prepaid control devices are connected to a communication network to thereby 
\P constitute a mobile communication system including the radio base stations 
the prepaid system comprising: 

means for enabling a subscriber to access the prepaid center or the bank 
deposit system from the portable terminal and carry out a first communication, 
while using a certain authentication method, to transfer a certain amount of 
money from the bank account of the subscriber to the prepaid center and to 
store the amount of the transferred money in the portable terminal; 

means for causing the portable terminal to carry out a second 
communication with the radio base station having the prepaid control device 
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in the zone of the radio base station, while using an authentication method 
different from that used for the first communication, to perform payment 
processing, subtract the amount from the amount stored in the portable 
terminal, and store the balance; and 

means for causing the prepaid control device to access the prepaid 
center at regular intervals in order to adjust the prepaid amount of each 
subscriber. 

[Claim 2] A prepaid system using a portable terminal, in which a prepaid 
center connected to a bank deposit system and radio base stations having 
S3 prepaid control devices are connected to a communication network to thereby 

£3 constitute a mobile communication system including the radio base stations, 

□ the prepaid system comprising: 

%Q 

fa means for enabling a subscriber to access the prepaid center or the bank 

fa 

s deposit system from the portable terminal and carry out a first communication, 

CO while using a certain authentication method, to transfer a certain amount of 

py money from the bank account of the subscriber to the prepaid center and to 

store the amount of the transferred money in the portable terminal; 

means for causing the portable terminal to carry out a second 
communication with the radio base station having a prepaid control device in 
the zone of the radio base station, while using an authentication method 
different from that used for the first communication, to transmit and receive 
specific information and store the result in the portable terminal; 

means for causing the portable terminal to carry out a third 
communication with another radio base station having a prepaid control device 
in the zone of the radio base station, while using an authentication method 
different from that used for the first communication, to perform payment 
processing, subtract the amount from the amount stored in the portable 
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terminal, and store the balance; and 

means for causing the prepaid control device to access the prepaid 
center at regular intervals in order to adjust the prepaid amount of each 
subscriber. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Applicability] 

The present invention relates to a system for enabling purchase of a 
prepaid card and payment by the prepaid card to be performed by use of a 
portable terminal. 
[0002] 
[Prior Art] 

In recent years, a scheme in which one purchases a card having a 
predetermined amount of money magnetically recorded thereon and makes 
payment by the card has been becoming popular as a method for making 
payment for a commodity, a ticket and the like. Examples of cards used in 
such a scheme include a card used for a public telephone (telephone card), a 
card used for purchasing a train ticket ("orange card" or "metro card") and a 
card used for paying for gasoline at the gas station. 
[0003] 

[Problems to be Solved by the Invention] 

The above conventional prepaid cards are used as follows. A user goes 
to a store or vending machine selling those cards to purchase a card and uses 
it by inserting the card into a vending machine or the like. At this point, in 
the case of a public telephone, points (monetary value) corresponding to the 
length of a call and the destination of the call are subtracted from the card and 
updated, and the remaining points are displayed on the public telephone. 



[0004] 

To use such a conventional system, one must go to the place where the 
card is sold to purchase it in advance. Further, since different services 
require different cards, one must purchase and use different cards for different 
services. In addition, the card must be inserted into a card device every time 
it is used. It is therefore the object of the present invention to provide a 
system which does not require a user to go to a certain place to purchase the 
card and frees the user from the inconvenience of carrying different cards for 
different services. 
[0005] 

[Means for Solving the Problem] 

According to the present invention, the above object is achieved by the 
means described in the above claims. That is, the invention of claim 1 is a 
prepaid system using a portable terminal, in which a prepaid center connected 
to a bank deposit system and radio base stations having prepaid control 
devices are connected to a communication network to thereby constitute a 
mobile communication system including the radio base stations, the prepaid 
system comprising: means for enabling a subscriber to access the prepaid 
center or the bank deposit system from the portable terminal and carry out a 
first communication, while using a certain authentication method, to transfer 
a certain amount of money from the bank account of the subscriber to the 
prepaid center and to store the amount of the transferred money in the 
portable terminal; means for causing the portable terminal to carry out a 
second communication with the radio base station having the prepaid control 
device in the zone of the radio base station, while using an authentication 
method different from that used for the first communication, to perform 
payment processing, subtract the amount from the amount stored in the 



portable terminal, and store the balance; and means for causing the prepaid 
control device to access the prepaid center at regular intervals in order to 
adjust the prepaid amount of each subscriber. 
[0006] 

Further, the invention of claim 2 is a prepaid system using a portable 
terminal, in which a prepaid center connected to a bank deposit system and 
radio base stations having prepaid control devices are connected to a 
communication network to thereby constitute a mobile communication system 
including the radio base stations, the prepaid system comprising: means for 
enabling a subscriber to access the prepaid center or the bank deposit system 
from the portable terminal and carry out a first communication, while using a 
certain authentication method, to transfer a certain amount of money from the 
bank account of the subscriber to the prepaid center and to store the amount of 
the transferred money in the portable terminal; means for causing the portable 
terminal to carry out a second communication with the radio base station 
having a prepaid control device in the zone of the radio base station, while 
using an authentication method different firom that used for the first 
communication, to transmit and receive specific information and store the 
result in the portable terminal; means for causing the portable terminal to 
carry out a third communication with another radio base station having a 
prepaid control device in the zone of the radio base station, while using an 
authentication method different from that used for the first communication, to 
perform payment processing, subtract the amount from the amount stored in 
the portable terminal, and store the balance; and means for causing the 
prepaid control device to access the prepaid center at regular intervals in order 
to adjust the prepaid amount of each subscriber. 
[0007] 
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□ 

[Action] 

□ 

In the system of the present invention, a prepaid center, a bank deposit 
system and radio base stations having prepaid card control devices are 
connected to a general telephone network, and a portable terminal is used in 
the same manner as a prepaid card is used. That is, the portable terminal 
accesses the prepaid center or a bank through the general telephone network, 
transfers money from the bank to the prepaid center, and stores the amount of 
the transmitted money. Then, the portable terminal communicates, by means 
of radio, with the control devices for prepaid service and functions just like the 
prepaid card. 
[0008] 

Thus, since a portable terminal is used as a substitute for a prepaid 
card in the present invention, a service subscriber can enjoy the service 
without having to carry the card or insert the card into a device designed 
specifically for the card. Further, even when the subscriber runs out of the 
prepaid amount, as in the case where he or she buys a new prepaid card, he or 
she can prepay money again by using the communication network to which the 
portable terminal subscribes. Hereinbelow, the action and the like of the 
present invention will be described in detail with reference to an embodiment. 
[0009] 

[Embodiment] 

Fig. 1 is a diagram illustrating one embodiment of the present invention. 
In Fig. 1, reference numeral 100 denotes a home station which manages the 
data of portable terminals, 101 and 102 exchanges, 103 a prepaid center, 104 a 
bank database, 105 and 106 radio base stations for portable telephones, 107 
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and 108 prepaid control devices, 109 and 110 radio base stations connected to 
the control devices, 111 and 112 portable terminals, 113 and 114 radio zones of 
the radio base stations for portable telephones, and 115 and 116 radio zones of 
the radio base stations 109 and 110. 
[0010] 

The control devices 107 and 108 are connected to the exchanges 101 and 
102 by wired lines. However, within the zones 115 and 116 of the radio base 
stations 105 and 106, the control devices 107 and 108 can be connected to the 
exchanges 101 and 102 via the radio base stations 105 and 106, respectively. 
Further, although the prepaid center and the bank database are directly 
connected to each other, they may be connected to each other via network or to 
exchanges. 
[0011] 

Table 1 shows an example of the contents of the stored data of the 
portable terminal 111. The portable terminal 111 has a memory section used 
for general communication and a memory section used for prepaid service. As 
for the contents of the memory section used for general communication, Table 
1 shows only those which are used in the present invention. 
[0012] 
[Table 1] 



Memory section for general 
communication 


Memory section for prepaid service 


Portable terminal number 


Prepaid service subscriber number 


Arithmetic expression for 
authentication 


Key for accessing memory section for 
prepaid service 




Simplified arithmetic expression for 
authentication 




Prepaid center number 




Bank account number 




Control number 




Prepaid amount 




Station code 
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[0013] 

Firstly, a description will be given of the operation of a first 
communication which enables a service subscriber to input prepayment into 
the terminal 111. When the service subscriber dials the number of the 
prepaid center 103 from the potable terminal 111 via the radio base station 105, 
the exchange 101 first accesses the home station 100. The home station 100 
performs authentication processing in order to check whether the potable 
terminal 111 is an authorized terminal. The authentication may be 
performed by a variety of methods. For example, the home station 100 sends 
a random number to the potable terminal 111, and the potable terminal 111 
performs a predetermined computation allocated to the portable terminal on 
the basis of the random number, and returns the result of the computation to 
the home station. 
[0014] 

The home station also performs the computation allocated to the 
portable terminal based on the sent random number and compares the result 
of the computation with the returned computation result and confirms that the 
results are the same to authenticate the terminal. The result of the 
authentication is also sent to the exchange 101, and when it is confirmed that 
the terminal is authentic, the exchange 101 accepts the call from the portable 
terminal 111 and extends the line to the prepaid center 103. At this point, the 
exchange 101 also sends out the number of the portable terminal 111 to the 
prepaid center. 
[0015] 

Following the guidance of the prepaid center 103, the service subscriber 
inputs a predetermined prepaid service subscriber number, the bank account 
number of the service subscriber, an amount of money he wishes to be prepaid 
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and, as required, a password, into the portable terminal through dialing. It is 
desirable that the prepaid service subscriber number and the bank account 
number be preset in the portable terminal and sent out automatically by- 
pressing a special button on the portable terminal or by using abbreviated 
dialing. 
[0016] 

The prepaid center checks the number of the portable terminal 111, 
prepaid service subscriber number, bank account number and password which 
have been sent from the exchange. When the prepaid center confirms that 
these numbers match with the corresponding numbers stored for each prepaid 
service subscriber number, it accesses the bank database 104 and withdraws 
the requested amount of money from the account of the service subscriber. 
When the withdrawal is completed, the prepaid center 103 notifies the 
portable terminal 111 that the prepayment was made successfully and writes 
the prepaid amount to the memory section for prepaid service. 
[0017] 

A different key (key for accessing the memory section for prepaid service 
shown in Table 1) corresponding to the portable terminal 111 is provided for 
the memory section for prepaid service. Therefore, when the prepaid center 
103 writes data in the memory section for prepaid service of the portable 
terminal 111, the prepaid center 103 performs the writing operation by use of 
the key. This method is effective in preventing malicious data writing. This 
key is preset in the portable terminal and stored in the prepaid center when 
the user of the portable terminal subscribes to the prepaid service. When the 
deposit in the bank account is short of the amount of money to be prepaid, the 
prepaid center notifies the portable terminal 111 that prepayment cannot be 
made. 




[0018] 

Although, in the above description, the service subscriber starts with 
dialing the number of the prepaid center to receive the prepaid service, 
conceivably, sending out the bank account number and password of an 
individual service subscriber to the prepaid center is not preferred in some 
cases. In these cases, the following procedure may be performed. Firstly, the 
subscriber dials the number of the bank database 104 to connect the portable 
terminal to the database 104. Then, the bank account number, password and 
^ prepaid service subscriber number of the service subscriber and the prepaid 

%Q amount are sent out to the bank database. When the bank database 104 

£«3 

^0 confirms that the service subscriber is eligible for prepayment, the database 

U 

SO 104 accesses the prepaid center and sends out the portable terminal number, 

p prepaid service subscriber number and prepaid amount which have been sent 

p from the exchange. Thereafter, the prepaid center or the bank database 

Co 

q sends out a signal to notify the completion of withdrawal and rewrites the 

ru 

q memory section for prepaid service of the portable terminal. Further, 

although the diagram shows that the prepaid center 103 and the bank 
database 104 are directly connected to each other, it is also conceivable that 
they may be connected to each other via a packet communication network. 
[0019] 

Next, a description will be given to the second communication of the 
portable terminal 111 after prepayment. The radio base station 109 in Fig. 1 
is installed at the entrance of a pay building such as a movie theater. The 
radio channel transmitted from the radio base station 109 is a special channel 
for the prepaid service. The portable terminal 111 scans both the channel for 
general communication and the channel for the prepaid service. 
[0020] 
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When the portable terminal 111 receives a signal from the channel 
transmitted by the radio base station 109, it sends out a prepaid request signal. 
This signal is sent to the control device 107 via the radio base station 109. 
This signal includes the information about the portable terminal number, the 
prepaid service subscriber number and the amount of the current prepayment. 
[0021] 

The control device 107 authenticates the subscriber based on the 
portable terminal number and the prepaid service subscriber number. This 
authentication system is different from the one performed by the base station 
C3 100 on the general communication network and is determined independently 

C9 in the prepayment system. The authentication system is preferably simple. 

O For example, in the case of a system in which authentication is performed by 

M using a random number and an arithmetic expression as in the case of the 

iJ 

aforementioned authentication on the general communication network, the 
CO system can be simplified by using an arithmetic expression which is simple 

o 

fy and can be calculated quickly or by sharing the same arithmetic expression for 

U a group of service subscribers, for example, an arithmetic expression 1 for 

prepaid service subscriber numbers 1 to 1,000, an arithmetic expression 2 for 
prepaid service subscriber numbers 1,001 to 2,000, and so on, instead of 
changing arithmetic expressions from one prepaid service subscriber number 
to another. When the authentication is performed successfully, the control 
device 107 confirms that the amount of entrance fee is not larger than the 
prepaid amount notified by the portable terminal and sends the amount of the 
entrance fee to the portable terminal 111. The portable terminal 111 
subtracts the amount of the entrance fee from the prepaid amount stored in 
the memory section for prepaid service. 
[0022] 
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Further, the control device 107 opens the entrance of the building to 
allow the prepaid service subscriber to enter the building. If the prepaid 
amount is smaller than the amount of the entrance fee, the control device 107 
notifies the portable terminal 111 that the prepayment is short of the entrance 
fee. The portable terminal 111 notifies the prepaid service subscriber of the 
lack of the prepayment by beeping or displaying a message or the like. The 
prepaid service subscriber performs the aforementioned prepayment procedure 
on the prepaid center 103 via the radio base station 105 to increase the 
prepaid amount and then accesses the control device 107 again. The control 
flow of the portable terminal is shown in Fig. 2. 



Next, a description will be given to the case where the portable terminal 
111 makes payment by the prepayment system over a plurality of radio base 
stations and control devices. This corresponds to the case where one gets on a 
train, for example. That is, the radio zone 115 in Fig. 1 is located at the 
entrance gate of the station where one gets on a train, and the radio zone 116 
is located at the entrance gate of the station where he gets off the train. 
When the service subscriber enters the radio zone 115 with the portable 
terminal 111 and the portable terminal 111 receives a signal from the channel 
transmitted by the radio base station 109, it sends out a prepaid request signal. 
This signal is sent to the control device 107 via the radio base station 109. 
[0024] 

This signal includes the portable terminal number, the prepaid service 
subscriber number and the amount of the current prepayment. The control 
device 107 authenticates the subscriber based on the portable terminal 
number and the prepaid service subscriber number. When the authentication 
is performed successfully and it is confirmed that the prepaid amount is higher 
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than or equal to a given amount of money, the control device 107 sends the 
code of the station where the radio zone 115 is located to the portable terminal 
111 to cause the terminal 111 to store it and opens the entrance gate. 
[0025] 

When the service subscriber gets off at the destination station and 
enters the radio zone 116, the portable terminal 111 receives a radio channel 
transmitted by the radio base station 110. Through this channel, signals 
indicating that they are for a destination station are transmitted. The 
portable terminal 111 sends a prepaid request signal to the prepaid control 
device 108. This signal includes the code of the station where the radio 
station 115 is located as well as the portable terminal number, the prepaid 
service subscriber number and the amount of the current prepayment which 
have been sent out at the time of getting on the train. After authenticating 
the potable terminal 111, the prepaid control device 108 calculates a fee for the 
ride from the code of the station where the radio zone 115 is located and the 
code of the station where the radio zone 116 is located. When the amount of 
the fee is smaller than the prepaid amount, the amount of the fee is sent to the 
portable terminal 111 which then subtracts it from the prepaid amount stored 
in the memory section for prepaid service. Meanwhile, the control device 107 
opens the entrance gate of the station to allow the prepaid service subscriber 
to pass through the gate. 
[0026] 

Next, a description will be given to the control of the transmission of the 
payments made by the service subscriber to the prepaid center by the control 
devices 106 and 107. The control devices 106 and 107 stores portable 
terminal numbers, prepaid service subscriber numbers, amounts of payments, 
balances of prepayments, dates and times of control, control device numbers 
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and, in the case of station, the codes of departure and destination stations and 
the like, and make access to the prepaid center at proper intervals, for 
example, once per hour, to pass these data to the prepaid center. 
[0027] 

The prepaid center accesses the service subscriber database, subtracts 
the amount of payments from the stored prepayment balance, and stores the 
new balance. At this point, it is checked whether the portable terminal 
number is authentic and the transmitted prepayment balance matches with 
the calculated prepayment balance. If they don't match with each other, 
there is a possibility that an unauthorized terminal exists. In other words, if 
the transmitted portable terminal number is different from the one stored in 
the database, this indicates that the portable terminal is an unauthorized 
terminal, and if the prepayment balance calculated at the prepaid center is 
smaller than the transmitted prepayment balance, this indicates that an 
unauthorized terminal exists and has been used illegally. 
[0028] 

When there is a possibility that the portable terminal is an 
unauthorized portable terminal, the prepaid centers transmits the portable 
terminal number and the subscriber number of the portable terminal to all the 
control devices, thereby preventing the further use of the portable terminal or 
uncovering the unauthorized portable terminal. Further, the prepaid center 
stores various types of information transmitted from the control devices for a 
predetermined period. This enables various services such as provision of the 
list of various types of information to service subscribers. Further, each time 
a service subscriber accesses the control devices to make payment, a control 
number is imparted to the access, which control number is then stored in the 
portable terminal and at the prepaid center and is checked each time the 
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control devices transmit a use fee. This can detects the presence of an 
unauthorized portable terminal and prevent illegal use thereof. 
[0029] 

Although the above description is made with reference to an example 
which a control device is installed at the entrance of a movie theater and a 
station, the system of the present invention is not limited to these applications. 
The present invention can be applied to shopping in an ordinary store. In this 
case, a salesclerk inputs an amount of payment into a terminal connected to 
the control device, which then sends the amount of payment to the portable 

0 terminal of a client in accordance with the same procedure as used in the case 
of the movie theater. Further, although the management and authentication 
of portable terminals are performed based on portable terminal numbers in the 
above description, when a number is allocated to an individual as in the case of 
personal communication in which a telephone number is given to an individual, 

1 it is desirable that the management and authentication of portable terminals 
B ^ Perf ° rmed based on these P^°nal numbers. In particular, since a scheme 

for strictly authenticating a subscriber has been invented in the field of 
personal communication, the personal communication can be used effectively 
in the prepaid system. 
[0030] 

[Effects of the Invention] 

As described above, according to the present invention, the following 
advantages are provided. 

(1) Since the prepaid amount is stored in a radio portable terminal which h 
considered to be owned by each individual in the future and which is used 
an ordinary telephone, there is no need to carry other prepaid cards and all 
payments can be made by the terminal. 
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(2) Since the radio portable terminal accesses the control device and makes 
payment by radio, it does not need to be inserted into a prepaid device and 
exhibits good service availability. 

(3) Since the prepaid center and the bank database are connected to a general 
communication network, the radio portable terminal can make access to them 
easily and perform the prepayment procedure. 

[0031] 

(4) Since strict authentication of a terminal is performed in a radio portable 
terminal, especially in personal communication service which is considered to 
be provided in the future, by using the authentication on the general 
communication network at the time of prepayment, the authentication 
performed at the prepaid side can be simple and performed quickly. 

(5) When the prepaid amount is short of the amount of payment to be made, 
prepayment can be performed again on the spot via the general 
communication network. 
[Brief Description of the Drawing] 

[Fig. 1] A diagram illustrating one embodiment of the present invention. 
[Fig. 2] A flowchart illustrating an example of the control of the portable 

terminal for prepaid service. 
[Descriptions of Reference Numerals] 
100 home station 
101, 102 exchanges 

103 prepaid center 

104 bank database 

105, 106 radio base stations 
107, 108 prepaid control devices 

109, 110 radio base station connected to the prepaid control devices 
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111, 112 portable terminal 

113, 114 radio zones of the radio base stations 105 and 106 
115, 116 radio zones of the radio base stations 109 and 110 
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Fig. 1 

DIAGRAM ILLUSTRATING ONE EMBODIMENT OF THE PRESENT 
INVENTION. 

Fig. 2 

FLOWCHART ILLUSTRATING AN EXAMPLE OF CONTROL OF 
PORTABLE TERMINAL FOR PREPAID SERVICE 
A: START 

B: RECEIVED CHANNEL FROM CONTROL RADIO BASE STATION ? 
NO, YES 

C: TRANSMIT PREPAID REQUEST SIGNAL 

D: RECEIVED RANDOM NUMBER FOR AUTHENTICATION ? 

NO, YES 

E: TRANSMIT RESULT OF AUTHENTICATION COMPUTATION 
F: RECEIVE PAYMENT AMOUNT 

G: SUBTRACT PAYMENT AMOUNT FROM MEMORY SECTION FOR 

PREPAID SERVICE 

H: BALANCE IS INSUFFICIENT 

I: NOTIFY THAT BALANCE IS INSUFFICIENT 

J: AUTHENTICATION FAILED 

K: NOTIFY THAT AUTHENTICATION HAS FAILED 
L: END 
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^ff^^ffi^^. ;s;a^*pi^fe© 
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BBl/->l 1 5©R©n-KjJt^i*ixn*. y 
U^-f KBBBBl 0 8H 1 l©BK*ff 
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